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RESIN-MOLDING DIE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to resin molding dies, in 
particular, to a resin molding die for embedding in a molded 
resin a bus bar unit for connecting an automotive lamp unit, 
such as a compartment lamp unit and a map lamp unit, to a 
poWer supply (battery) via sWitches. 

2. Description of the Related Art 

Hitherto, in an automotive lamp unit provided With com 
partment lamps, map lamps, and the like, a bus bar unit is 
mounted in grooves formed in a resin base member formed 
by an injection mold, and the lamps have been connected by 
the bus bar unit to a poWer source via sWitches. 

The automotive lamp unit provided With a plurality of 
lamps, such as compartment lamps and map lamps, mounted 
in one base member must have a plurality of bus bars, the 
operation of mounting the bus bars on the base member 
being laborious. Moreover, a problem has been found in that 
the bus bars are likely to remove from the base member by 
vibration or the like because the bus bars are mounted on the 
base member only by being coupled thereWith. 

In order to overcome these problems, a technology dis 
closed in, for example, Japanese Unexamined Patent Appli 
cation Publication No. 7-323784 may be used, in Which a 
plurality of bus bars are integrated into one bus bar unit via 
bridge portions, and the bus bar unit is set in an injection 
mold and is embedded in a molded resin by injection. 

The embedded bus bars are electrically separated from 
each other by being cut and separated from each other at the 
bridge portions by using a press machine or the like in the 
subsequent process. HoWever, manufacturing costs signi? 
cantly increase in this method because a blanking die is 
required and tWo processes are necessary, that is, an injec 
tion molding process and a process of cutting the bridge 
portions. Moreover, metallic particles-of the bridge portions 
are produced, Which is Waste in materials, and the metallic 
particles must be disposed of. 
Amethod for overcoming these problems is knoWn Which 

uses a molding die disclosed in, for example, Japanese 
Unexamined Utility Model Application Publication No. 
63-61129, in Which a step of molding and a step of cutting 
bridge portions are simultaneously performed in a molding 
process. The con?guration of the molding die is described 
beloW With reference to FIGS. 7A and 7B. 

In FIGS. 7A and 7B, an injection mold 1 is provided With 
cutting blades 1a protruding therefrom for cutting a lead 
frame 3, and another injection mold 2 is provided With 
blade-receiving recesses 2a formed therein for receiving the 
cutting blades 1a. The molds 1 and 2 are provided With 
respective cavities 1b and 2b formed therein, in Which a 
semiconductor chip 4 and a bonding Wire 5 are embedded. 
A method for molding by using molding dies having the 

above-described con?guration is described beloW. The lead 
frame 3 is placed betWeen the molds 1 and 2 so that the 
semiconductor chip 4 and the bonding Wire 5 are positioned 
in the cavities 1b and 2b. 
When one of the molds 1 and 2, for example, the mold 1 

comes close to the other mold, for example, the mold 2, the 
cutting blades 1a of the mold 1 cut aWay an unnecessary 
portion of the lead frame 3 and come into the blade 
receiving recesses 2a, and the molds 1 and 2 cover the 
semiconductor chip 4 and the bonding Wire 5 at the cavities 
1b and 2b. 
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2 
After a melted resin is injected into the cavities 1b and 2b 

and is cured, a molded resin is discharged from the molds 1 
and 2, Whereby a product including the lead frame 3, from 
Which the unnecessary portion is cut aWay, can be obtained. 

In the above-described molds, particles 3a cut aWay by 
the cutting blades la remain in the blade-receiving recesses 
2a. Therefore, a problem is found in that When the molding 
operation is repeatedly performed, the particles 3a are piled 
in the blade-receiving recesses 2a, of Which removing 
operation is laborious. 

In the knoWn molds, the particles 3a are cut aWay by the 
cutting blades 1a by temporarily ?xing the lead frame 3 to 
the mold 2. Therefore, When a load is applied to the lead 
frame 3, by the cutting blades 1a, the lead frame 3 removes 
from the mold 2, thereby producing a defective product in 
Which the entire semiconductor chip 4 and the bonding Wire 
5 are not embedded in a molded resin. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide a resin molding die for embedding in a molded resin 
a bus bar unit including a plurality of bus bars connected 
With each other via a bridge portion, in a manner such that 
the plurality of bus bars set in an injection mold are 
separated from each other at the bridge portion Without 
cutting aWay the same, and a resin is injected into the 
injection mold. By using the resin mold, manufacturing 
processes can be reduced because a product can be manu 
factured in one process, and metallic particles are not 
produced because the bus bars are separated at the bridge 
portion Without cutting aWay the same, Whereby the con 
sumption of a material is suppressed, a process of disposing 
of Waste is omitted, and cut-aWay-particles are not necessary 
to be removed from the molding die. 

It is another object of the present invention to provide a 
resin molding die for embedding in a molded resin a bus bar 
unit including a plurality of bus bars connected With each 
other via a bridge portion, in a manner such that the plurality 
of bus bars are separated from each other at the bridge 
portion by a pin ?xed to a mold cutting and raising the bridge 
portion While the mold to Which the pin is ?xed is restraining 
the bus bar unit, Whereby. the bus bar unit does not remove 
from the mold, thereby preventing defective products from 
being produced. 

To these ends, according to an aspect of the present 
invention, a resin-molding die for embedding in a molded 
resin a plurality of bus bars connected With each other via a 
bridge portion comprises a supporting member formed on a 
?rst mold, for supporting the bus bars; a pin-receiving hole 
formed in the supporting member at a position associated 
With the bridge portion; and a pin provided on a second mold 
at the position associated With the bridge portion and the 
pin-receiving hole, for cutting and raising the bridge portion 
substantially at an intermediate part thereof. 
The resin-molding die may further comprise a pressing 

member disposed at the second mold side for pressing the 
bridge portion at least in the vicinity of the bridge portion 
toWard the supporting member. The pressing member may 
be formed on a movable member Which is movable toWard 
the second mold provided With the pin, the movable member 
being urged toWard the ?rst mold by a resilient member. 

The second mold provided With the pin is preferably 
provided With a resin-conduit for supplying a melted resin 
into the resin-molding die, and the pin may cut and raise the 
bridge portion and the resin conduit may communicate With 
a chamber formed in the resin-molding die When the ?rst 
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mold presses the movable member toward the second mold 
against a resilient force of the resilient member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a bus bar unit to be 
embedded in a molded resin by a molding die according to 
the present invention; 

FIG. 2 is a sectional vieW of a resin molding die according 
to the present invention, shoWing a ?rst process of resin 
molding; 

FIG. 3 is a sectional vieW of the resin molding die 
according to the present invention, shoWing a second pro 
cess of resin-molding; 

FIG. 4 is a sectional vieW of the resin molding die 
according to the present invention, shoWing a third process 
of resin-molding; 

FIG. 5 is a sectional vieW of the resin molding die 
according to the present invention, shoWing a fourth process 
of resin-molding; 

FIG. 6 is a sectional vieW of the resin molding die 
according to the present invention, shoWing a ?fth process 
of resin-molding; 

FIG. 7A is a sectional vieW of a knoWn resin-molding die, 
shoWing-a resin-molding process by using the die, in Which 
a lead frame is set; and 

FIG. 7B is a sectional vieW of the knoWn resin-molding 
die, shoWing a resin-molding process by using the die, in 
Which a resin is charged. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 shoWs a bus bar unit 6 to be embedded in a molded 
resin by a resin-molding die according to the present inven 
tion. The bus bar unit 6 includes siX bus bars connected With 
each other via ten bridge portions 6a, Which are embedded 
in a molded resin and separated from each other so as to be 
used in an automotive lamp unit. In FIG. 1, terminals 6b and 
6c are connected to sWitches, terminals 6d are connected to 
a poWer source, and raised tabs 66 support lamps. 
An embodiment of the resin-molding die according to the 

present invention is described beloW With reference to FIGS. 
2 to 6. The injection resin-molding die includes a movable 
mold unit 7 and a ?xed mold unit 8. The movable mold unit 
7 includes a movable mold 71 and a movable member 72 
mounted movable back and forth in the movable mold unit 
7. The ?Xed mold unit 8 includes a ?Xed mold 81 and a 
movable member 82 mounted in the ?Xed mold unit 8 
betWeen the ?Xed mold 81 and the movable mold unit 7 and 
movable back and forth. 

The movable mold unit 7 is provided With a supporting 
member 71a for supporting the bus bar unit 6 on a face of 
the movable mold 71 opposing the movable member 82 of 
the ?Xed mold unit 8, and a guide hole 71b for receiving a 
positioning pin 81a protruding from the ?Xed mold 81. The 
supporting member 71a is provided With a receiving hole 
71c for receiving a pin 81c (described beloW), formed in the 
supporting member 71a at a position thereof associated With 
the bridge portion 6a of the bus bar unit 6. 

The movable member 72 is provided With a pair of 
pressing pins 72a for removing the bus bar unit 6 from the 
supporting member 71a supporting the bus bar unit 6, the 
pressing pins 72a being formed so as to protrude in the 
vicinity of the supporting member 71a at ends of the 
pressing pins 72a. The movable member 72 is provided With 
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4 
a pressing rod 72b formed so as to protrude from the 
movable mold 71 toWard the movable member 82 of the 
?Xed mold unit 8, the pressing rod 72b serving for depress 
ing the movable member 82 by protruding from the movable 
mold 71. A driving rod 72c drives the movable member 72 
back and forth. 

The ?Xed mold 81 is provided ?Xed thereto With the 
positioning pin 81a formed so as to protrude from the 
movable member 82, for positioning the movable mold unit 
7 With respect to the ?Xed mold unit 8 by mating With the 
guide hole 71b. The ?Xed mold 81 is also provided With a 
resin conduit 81b for introducing a melted resin into a 
chamber C de?ned by the movable members 82 and 71, and 
the pin 81c for pressing the bus bar unit 6 at the groove of 
the bridge portion 6a of the bus bar unit 6 for raising the 
bridge portion 6a of the bus bar unit 6. 

The movable member 82 is provided With holes through 
Which the positioning pin 81a, the resin conduit 81b, and the 
pin 81c can pass, and a pressing member 82a for clamping 
the bus bar unit 6 With the supporting member 71a of the 
movable mold 71 at least at the bridge portion 6a of the bus 
bar unit 6. A spring 83 resiliently presses the movable 
member 82 toWard the movable mold 71. 
A process, in Which the bridge portions 6a of the bus bar 

unit 6 are raised by using an injection mold When molding, 
is described beloW. 
The bus bar unit 6 is set onto the supporting member 71a 

of the movable mold 71, as shoWn in FIG. 2. In FIG. 3, the 
movable mold 71 is moved toWard the ?Xed mold 81 as the 
positioning pin 81a mates With the guide hole 71b so as to 
be positioned With respect to each other. In this case, the 
movable member 82 is pressed by the movable mold 71 
toWard the ?Xed mold 81 While being urged by the spring 83 
in the other direction, Whereby the pressing member 82a of 
the movable member 82 presses the bus bar unit 6 toWard the 
supporting member 71a of the movable mold 71, Whereby 
the bus bar unit 6 is clamped by the pressing member 82a of 
the movable member 82 and the supporting member 71a of 
the movable mold 71, and the chamber C is formed. 

In FIG. 4, When the movable mold 71 further moves until 
the movable mold 71 comes into contact With the movable 
member 82 at the leading face of the movable mold 71, an 
end of the pin 81c ?Xed to the ?Xed mold 81 presses the 
bridge portion 6a of the bus bar unit 6 at the groove formed 
in the bridge portion 6a, Whereby the bridge portion 6a of 
the bus bar unit 6 is raised. With this operation, for eXample, 
siX bus bars, as described above in the knoWn bus bar unit, 
are formed electrically separated from each other. 
A melted resin is injected in the chamber C through the 

resin conduit 81b communicating With the chamber C in a 
step shoWn in FIG. 4, thereby embedding the bus bar unit 6 
in a molded resin, as shoWn in FIG. 5. 

In FIG. 6, When the movable mold 71 is moved aWay from 
the ?Xed mold 81 and the driving rod 72c presses the 
movable member 72 toWard the ?Xed mold 81 after the resin 
in the chamber C is cured, the pressing rod 72b presses the 
movable member 82 so as to remove the resin remaining in 
the resin conduit 81b, and the pressing pins 72a press the bus 
bar unit 6 so as to remove the same from the movable 
member 72, Whereby the bus bar unit 6 embedded in the 
molded resin removes from the injection molds. Unneces 
sary portions such as parts corresponding to gates and 
runners are cut aWay, thereby forming an automotive lamp 
unit. 

Although in the present embodiment, a molding die for 
embedding a bus bar unit in a molded resin to be used in an 
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automotive lamp unit is used, the molding die may be used 
for embedding any type of metallic plates serving as leads 
connected With bridge portions. 

The resin-molding die according to the present invention 
for embedding in a molded resin a plurality of bus bars 
connected via bridge portions includes a supporting member 
provided on a mold, for supporting the bus bars, a pin 
receiving holes formed in the supporting member at posi 
tions associated With the bridge portions, and pins provided 
on another mold at positions opposing the bridge portions, 
for cutting and raising the bridge portions substantially at an 
intermediate part of each bridge portion. With this 
arrangement, the manufacturing processes can be reduced 
because a product can be manufactured in one process, 
Waste in material is not produced, and it is not necessary to 
dispose of metallic particles, because the bus bars are 
separated from each other at the bridge portions Without 
cutting aWay the same. 

The bus bars are separated from each other at the bridge 
portions While the bus bars are held by the mold provided 
With the pins for cutting, Whereby the bus bars do not 
remove from the molds, thereby preventing defective prod 
ucts from being produced. 
What is claimed is: 
1. A resin-molding die for embedding in a molded resin a 

plurality of bus bars connected With each other via a bridge 
portion, comprising: 
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a supporting member formed on a ?rst mold, for support 

ing the bus bars; 
a pin-receiving hole formed in the supporting member at 

a position associated With the bridge portion; and 
a pin provided on a second mold at the position associated 

With the bridge portion and the pin-receiving hole, for 
cutting and raising the bridge portion substantially at an 
intermediate part thereof. 

2. A resin-molding die according to claim 1, further 
comprising a pressing member disposed at the second mold 
side for pressing the bridge portion at least in the vicinity of 
the bridge portion toWard the supporting member. 

3. A resin-molding die according to claim 2, Wherein the 
pressing member is formed on a movable member Which is 
movable toWard the second mold provided With the pin, the 
movable member being urged toWard the ?rst mold by a 
resilient member. 

4. A resin-molding die according to claim 1, Wherein the 
second mold provided With the pin is provided With a 
resin-conduit for supplying a melted resin into the resin 
molding die, and the pin cuts and raises the bridge portion 
and the resin conduit communicates With a chamber formed 
in the resin-molding die When the ?rst mold presses the 
movable member toWard the second mold against a resilient 
force of the resilient member. 


